R644 Current Biology 25, R635-R653, August 3, 2015 ©2015 Elsevier Ltd All rights reserved explanations tend to be inferred rather than tested. Understanding how the appearance and behaviour of masqueraders coevolve promises to be a fruitful area for future research.
Do plants and predators use masquerade?
It has been suggested that plants use two distinct forms of masquerade to deter herbivores: they can resemble non-plant items such as stones, or unappealing plant items such as dead or insect-infested leaves ( Figure  1C ). There is now good evidence that such adaptations deter herbivores, but whether herbivores misclassify these plants as inedible objects remains to be seen. Similarly, predators that resemble inedible objects ( Figure 1D ) may well be misclassifi ed as these objects by their prey. This could lead to increased hunting success, and would be considered an example of aggressive masquerade. Again, this remains to be tested, but raises interesting questions about how the selective pressures imposed by the predators and prey of aggressive masqueraders interact to infl uence the evolution of their visual appearance.
Where do we go from here? I have discussed a few of the big unanswered questions about masquerade, but many more remain: Why do some masqueraders resemble inanimate objects more accurately than others? Is masquerade restricted to the visual domain or do animals resemble inanimate objects in other sensory modalities? Are there any costs associated with masquerade, and how do these infl uence the ecological conditions under which masquerade evolves? There is much more left to learn.
Where can I fi nd out more?
Buresch, K.C., Mäthger, L.M., Allen, J.J., Bennice, C., Smith, N., Schram, J., Chiao, C.C., Chubb, C., and Hanlon R. Can a better understanding of ERVs help in the fi ght against retroviral disease? Absolutely. The evolutionary history of most microbes is hard to study because they do not typically leave any traces behind. ERVs are unique in leaving such an extensive 'genomic fossil record', as a consequence of the fact that their genomic integration is an obligate step in the retroviral life cycle. Thus, the broad distribution and large number of ERVs present in vertebrate genomes permits the study of host-retrovirus interactions, and host-pathogen interactions more generally, across both deep and more recent evolutionary timescales. This genomic fossil record has shown us that retroviruses have been infecting mammals for more than 100 million years and that both viral and host genomes have been infl uenced by this long-standing evolutionary arms race. During this time, retroviruses have been transmitted amongst different vertebrates, often crossing between distantly related hosts, and have come to make up a substantial fraction of vertebrate genomes. Some retroviral groups, like the gammaretroviruses, have jumped between species frequently, while others, such as the foamy viruses, have had a tighter codivergence with their hosts. Thus, we can use ERVs to determine the pattern of past cross-species transmission, assess potential future zoonotic risk, and provide an evolutionary context for specifi c host-retrovirus interactions. Meanwhile, analyses are revealing increasing evidence that the constant infl ux of ERVs has provided raw material that fuelled the evolution of genomic innovation in vertebrates.
You're telling me that these viral sequences contribute useful genetic material to their hosts? Yes. Benefi cial ERVs can spread through host populations by natural selection and become fi xed. ERV genomes consist of three major genes, a gag gene coding for the viral capsid (protein shell), an env gene coding for viral envelope proteins, and a pol gene coding for both reverse transcriptase, the enzyme responsible for viral DNA synthesis, and integrase, the enzyme that catalyses integration into the host genome. Some ERVs carry additional genes that are involved in regulating replication or overcoming host defenses. Any of these sequences can potentially be coopted by the host genome.
Can you give me an example? One of the most spectacular examples is that of the syncytins, which are derived from ERV env genes and are required for placental development during pregnancy. Proteins produced by syncytin genes facilitate cellular fusion, producing the syncytiotrophoblast layer of the placenta, which is essential for nutrient transfer from maternal blood to the fetus, waste removal from the fetus, and gas exchange between the two. The ability of retroviruses to fuse cells facilitates their cell-cell transfer, and the host has borrowed this property to create a layer of fused cells -one celllayer thick -that covers the placenta. Syncytins are also implicated in maternal tolerance of paternal antigens, preventing initiation of an immune response and rejection of the fetus. Amazingly, it could be that ancestral co-option of these viral genes paved the way for the transition from egg-laying to placental development in mammals.
Wow… So how much have ERVs contributed to vertebrate evolution?
We are just beginning to scratch the surface. It is only recently that we have gained access to whole genome sequences for vertebrates and, while we have made much progress in our ability to detect and map ERVs, we are still a long way from cataloguing all the roles they play. This is the case even for humans, which are far more intensively studied than most vertebrates. Indeed, earlier this year it was shown that the most recently acquired human ERV (HERV-K) is transcribed during early embryogenesis, producing Gag proteins and virus-like particles that appear to protect the developing embryo from viral attack. Remarkably, it seems that retroviral genes have been harnessed in the human genome to defend against onslaught from other viruses, during a key period of vulnerability in early development. The use of viruses by the host to protect against other viruses has been observed in a range of mammals and involves varied pathways. For example, cats, mice and chickens all use retroviral env to saturate their own cell receptors and thus interfere with uptake of other incoming viruses. An additional defensive strategy includes blocking the virus after cellular entry, but prior to integration.
The list of vertebrate genes that originate from ERVs is still growing then? Yes, it's an exciting time for ERV research, and it's not just protein-coding genes that have been co-opted. It is becoming increasingly evident that ERVs R646 Current Biology 25, R635-R653, August 3, 2015 ©2015 Elsevier Ltd All rights reserved have also played a role in the evolution of host genomic regulatory complexity. At each end of the ERV genome are long terminal repeats (LTRs), which contain regulatory sequences that can alter the expression, splicing, and polyadenylation of those host genes located near the ERV insertion site. LTRs regulate the cell type that the virus replicates in by controlling its expression, and so can be co-opted by their hosts as alternative promoters, resulting in tissue-specifi c expression of host genes. Often, solitary LTRs have been generated by homologous recombination between the two LTRs present in a single ERV, resulting in loss of the internal sequence. Consequently, host genomes are peppered with solo LTRs of potential regulatory signifi cance. Intriguingly, the LTRs of an ERV in primates (HERV-H) can bind pluripotency transcription factors that lead to the expression of the retrovirus, which in turn regulates stem cell identity. Taken together, the evidence suggests that sequences sequestered from ERVs have had a considerable infl uence on the evolution of their vertebrate hosts. So, not only is evolution a tinkerer, but it is also a conscientious recycler.
Where can I fi nd out more? Humans identify four 'unique hues' -blue, green, yellow and red -that do not appear to contain mixtures of other colours. Unique yellow (UY) is particularly interesting because it is stable across large populations: participants reliably set a monochromatic light to a stereotypical wavelength. Individual variability in the ratio of L-and M-cones in the retina, and effects of ageing, both impact unique green (UG) settings [1, 2] , but cannot predict the relatively small inter-individual differences in UY [2, 3] . The stability of UY may arise because it is set by the environment rather than retinal physiology. Support for this idea comes from studies of longterm, artifi cial chromatic adaptation [4, 5] , but there is no evidence for this process in natural settings. Here, we measured 67 participants in York (UK) in both the winter and summer, and found a signifi cant seasonal change in UY settings. In comparison, Rayleigh colour matches that would not be expected to exhibit environmentally driven changes were found to be constant. The seasonal shift in UY settings is consistent with a model that reweights L-and M-cone inputs into a perceptual opponent colour channel after a small, seasonallydriven change in mean L:M cone activity.
Sixty-seven participants (45 female) were tested in winter and summer (see Supplemental Information). Participants made Rayleigh matches and central and peripheral settings of UG and UY using a Wright colorimeter [6] . All measurements were made in a dark room while participants rested on a chin support. The colorimeter was recalibrated for each season with a fi bre-optic photospectrometer ('Jaz', Ocean Optics, FL) operating at 2 nm resolution with a 30° integrating lens. For the Rayleigh matches, participants adjusted the radiance of red (666 nm) and green (555 nm) primaries to match a yellow reference light (585 nm), in a 1.33° x 1.33° bipartite fi eld. Seven Rayleigh matches were averaged and converted to log(R/G) using the relative radiance of the red (R) and green (G) primaries.
For the UG and UY settings, participants adjusted a 0.67° x 1.33° monochromatic fi eld until it was perceived as the specifi ed unique hue, with UG appearing neither yellowish nor bluish, and UY appearing neither reddish nor greenish. Peripheral settings were obtained by fi xating on a small, dim LED placed at 6.5° to the right of the stimulus, to remove any effects of macular pigment [7] . In addition, a 4 Hz square-wave fl icker was applied to reduce Troxler's fading in the periphery. Participants carried out six repeats of each adjustment from randomised starting values. The fi rst trial from each set of six was removed prior to averaging, as it was found to differ signifi cantly from the fi ve remaining stable trials (see Supplemental Information).
A claim, by Richter (as described in [8] ), that Rayleigh matches change with season was subsequently explained by the effects of lab temperature on optical devices [8] . We therefore measured our laboratory's temperature in both seasons and found that it was comparable (winter, 24.08 ± 1.70 (°C); summer, 24.07 ± 1.63). No correlation was found between any of our behavioural measures and lab temperature.
The mean differences between seasons for both eccentricities of UY and UG, and for the Rayleigh matches, are plotted in Figure 1 , with 95% CI error bars (see also Table S1 in the Supplemental Information).
A univariate repeated measures ANOVA with the dependent variable of wavelength and factors of season, eccentricity and unique hue type showed a signifi cant interaction for unique hue type with both season (F(1,66) = 5.20, p = 0.026) and eccentricity (F(1,66) = 22.98, p < 0.001). Separate ANOVAs for UY and UG identifi ed a signifi cant main effect of season on UY wavelength settings (F(1,66) = 19.28, p < 0.001), but not on UG wavelength settings (F(1,66) = 0.36, p = 0.551).
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